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COMPLETE SPEClipiCATlbN ~ U. S, PATEHT OFFICB 

Process for Manufacturing Minute Capsules having Waxv 

Material Walls x J 

< FfiP 18 National Cash Rboistbs Company of Dayton in the State of Ohio, v 
™^L m *** S r to l e °i ******** United States of America, a Orat^y onS£ 
aed under the laws of the State of Maryland, United States of AmericafX hSby 
5 £? invenuon, for which we pray that a patent may be granted to us, andt2 

This invention relates to a method of manufacturing minute capsules, particularly 

wXSi!^ "Si? ° f material invesfed with seK S2 ' 

walls of heat-hquefiable waxy material. ^> v 

•iti-Jti 1 ? 0 ^ " CMl ¥ d °?i n a 5 0t ° av vehicle, into which wax-like wall materials, 10 
S£L ESErt? ° P^"^ and materials are introduced to form aUuS 

n.^u..! 3 ^?' S v vehicle being a continuous phase and the waxy wall materialand 
™*n<Us ^mg 'wo m^p^d phases. The system is kept agitattdTso 5m 
the wax, which is liquefied by the heat, is broken up into small entities, whtacott the 
15 nuckus material particle, to form waxy Uquid-waUed capsules. TheSS, ^dTco^ 15 

EclS?* * ■ eo * d 10 «^e wall, to HoUd conStioJm^mptoe 

the capsules, after which they may be recovered and used as desired F 

, n .^"^"P*" 1 " are individually to protect the nucleus n. ; tirial from various 
20 m^3T^S'K 0aCt ?i aCOmponentof of capsules luving different nudeus 

SSSf-Si Ch T 7 ^ T**? on C ? n . tact whcn capsule walb arc broten, tomo- 20 
vide pseudo-dry liquids when the nuclei are liquid, to provide taste masking fordrW 
and many other purposes which will be evident /roni what is to follow. ^ 

.P* 9 * c*?** 1 * may range in size from one to one thousand or more microns, de- 

25 &n?m^b?o^ain?S C,eU ' T" «■ 'r^s are usedTgreater ^ 

The only conditions in the selection of materials are that they must be rautuallv 
n:r usable, that they do not react with each other and that the waxy material hTSud 
h« ™" tan P e ™ tu «' ^P 0 ** °n «»* "«cleus material, as most waxy liquid materials 
do, and melts in the chosen vehicle. The nucleus material may be liquid or solidor 
30 mix tures of liquid and solid materials. It may also be a siispe^oTofTw SartiSe. ?£ 30 
encaftted **** ***** ****** 100 degw^tignde^Ky 3 be " 

kind «f «.Si!i n Ji? W 0f 5 e T« ,lon » P«>vide systems wherein more than one 
35 ^ o^jdeus material is used, which may be different in composition or in physic* 
35 state. The nucleus material is introduced into the system eithcras a particulate wSd 35 

being controlled in any manner to achieve this end. The nucleus material mav Stolid 
at room temperature and a liquid at the liquefying temperature ofthVwax 
40 i -S? 1, . lntroducdon of the materials into the vessel is not critical. Thus: — 

1. The nucleus material may be added to the vehicle already conuining the wax; 40 

2. the wax may be added t the vehicle already containing the nudeu?m«erial 
nuckus n a .£Sr , ° n °" mA ^ ™ y * adid ' * ^Pe~on of vehl?ra 

4 « }• » "lurry of liquefied wax and nucleus material; or 

5- Ae wax and the nucleus material may have the vehicle added thereto, 45 i 

\rt4c44s.6i.\ ; 
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If the ingredients are cold when added together, they may later be heated to 
manufacturing temperature. The mixture of ingredients may be stored cold for later 
use, provided that the materials are not affected by aging or prolonged contact with 
each other or the environment The atmospheric environment may be excluded by can- 
ning the mixture for future use. 5 

The dispersed materials should not be crowded into the manufacturing vehicle to 
a point where agglomeration occurs. . ( 
* w It .^ as ***** found ***** preferably, there should be at least five times the amount 
of liquid vehicle as there is dispersed material, by volume. So afford complete freedom 
of movement of the dispersed material, and that the ratio of nucleus material to wax 10 
should be in the range of from 1 : 10 to 10: 1, depending on the amount of nucleus par- 
ticle surface to be covered and the desired wall thickness to be deposited. 

Thus, according to the/invention there is provided a process for manufacturing 
minute capsules enclosing a liquid and/or solid nucleus material including the steps of 
providing a heated and agitated three-phase system consisting of a continuous phase of 15 
a substantially. inert oil having therein two discontinuous phases, one being of a nucleus 
material and the other of a waxy wall-forming material, said materials being mutually 
non-reactive, and the waxy material bein$ liquid in the heated system but solid at room 
temperature and being capable of depositing on contact on each entity of the nucleus 
20 material to form liquid walls therearound, and cooling the system with continued agi- 20 
taoon until the liquid waxy capsule walls become solidified. 

A preferred embodiment of the process according to the invention will now be 
described by way of example. Into 500 gram* of silicone oil (referred to hereinafter as 
Compound III), having a viscosity of 475 to 525 ccntistokes at 25 degrees Centigrade, 
is dispersed 5 grams of polyethylene having a sharp melting point of about 130 degrees 25 
Centigrade, a density of 0.92 to 0J95, and a molecular weight of about 2500, the tem- 
perature of the oil being maintained above the melting point of the polyethylene, and 
the system being agitated until the drop size of the melted polyethylene comes to 
approximately 100 microns. Into this system is introduced, at any time during the fore- 
going operations, particles of ammonium nitrate of a particle size of 250 microns. The 30 
liquid polyethylene will deposit on the particles to form liquid waxy walled capsules. 
The agitation is continued while the system is allowed to cool to room temperature to 
solidify the walls. The finished capsules may then be recovered from the oily vehicle 
by conventional methods of decantation, filtration, centrifuging, and the like, or they 
35 may be used in the vehicle in which they were manufactured/ 35 
Typical waxy materials are the sharp melting point polyethylenes and alkyl 
straight-chain and branched derivatives thereof, which are solid at room temperature 
(20 to 25 degrees Centigrade). Other materials that may be used are Carnauba wax, 
spermaceti wax, and a great variety of synthetic and natural waxes, preferably with 
40 sharp melting points. Microcrystalline wax may be , mentioned specifically among the 40 
mineral waxes. Mixtures of waxes may be used. Other waxes useful in practicing the 
invention are beeswax, candelilla wax, paraffin wax, montan wax, Japan wax, and the 
like. . 

The oils which may be used as the manufacturing vehicle are water-immiscible 
45 liquids, generally soluble in ether, which are substantially inert to the wall-forming and 45 
nucleus materials, and the term " oil " and " oily vehicle " as used in the specification 
and the appended claims are meant to indicate such liquids. The oily vehicles that have 
been found most suitable are 

I. A fluid silicone compound haying the structure 
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. and having* decomposition range f 250 to 300 degrees Centigrade. 

II. The compound of I in which 25% f the CH, substituents are replaced by 
phenyl groups, such compound having a decomposition range of 350 to 400 degrees 
Centigrade. 

55 III. The compound of I in which 100% of the ♦CH, substituents are replaced 55 
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by phenyl groups, such compound having a decomposition range of 450 to 500 degrees 
Centigrade 

IV. Tributyl amine (QH^N in which the hydrogen has been replaced by fluor- 
ine haiing a boiling point of 170 to 180 degrees Centigrade, and isomers thereof. 
5 V. A mixture of perfluoro cyclic ether isomers (QF llt O) having a boiling point 

range of 100 to 110 degrees Centigrade. 

It will be observed that all of these compounds except Compounds I, II, and III 
are fluorine substituted, and all oT them art practically inert to any waxy material or 
any nucleus material that it is desired to encapsulate. This does not preclude the use of 
10 oily vehicles that have some reactivity if used with waxy wall material and nucleus 
material non-reactive therewith, and the. invention is not to be deemed limited to sili- 
cone oils or fluorinated oily materials. Mixtures of the oily vehicles may be used as the 
occasion demands, foir special temperature conditions. _ 

In die following a list is given of chexpically compatible, mutmUy immkriKU 
15 materials which* proved to be particularly luhable. combinations for the purposes of 

•4* a * — ^* — v • * 



Nucleus Material 


Wall Material 


Manufacturing 
Vehicle 


Magnesium Hydride 


Polyethylene 


; Is Us 


in- 




Ammonium Nitrate ^ i * 


Polyethylene 




in, 


IV 


Potassium Dichromate 


Polyethylene 


I, II> 


in, 


IV 


Ammonium Dichromate 


Polyethylene 


I, II, 


III 


IV. 


Aspirin 


Polyethylene 


h II. 


Illi 


IV 


d-Ptopoxyphene . HQ * 


Polyethylene 


I, II, 


III, 


IV 


Qoinidine Gluconate 


Paraffin 


IV 






Cadmhtm Borate 


Polyethylene 


i, n> 


III, 


IV 


Aspirin 


Xdstetrin 


IV 






Aspirin 


Digiyceride 


IV 






^^mnsonium IDichromato 


THatearin 


IV 






d-Propoxyphene . HC1 


Tiistcarin 


IV 






Sodium Bicarbonate 


Paraffin 


IV 






Sodium Bicarbonate 


Trittearin 


IV 






Stannous Fluoride 


Triatetrin 

/ 


IV 


\ 




Stannous Fluoride 


i 

Paraffin 


IV 






Stannous Fluoride 


Polyethylene 


IV 






Bltolykne 4,4 - Dibocyansre 


Japan Wax 


IV 






Toluene Diiaocyanate 


Paraffin 


IV 






Toluene Dibocyanate 


Polyethylene 


IV 






Dipheoylmethane M - Dibo- 
cyanate 


Paraffin 


IV 







cya nate -^-'^ ■ v '- j Japa n .Wax' 1?': iv 

..... ^ 



Diphenylmethane 4,4 - Diiso- 



•. •;; . v :-i:, Ceri* Wax . , •• IV r 

Sodium Dichlorocyanurate Pblyethylaie ; | ;l t II, in . V"" 

< « Potassium Dichlorocyanurate ' Poryemyiene ' I, n, III 

Chlorinated Trisodium - 'i : - 

Phosphate ; Polyethylene I, II, III 

Azodicarbcnainide (Blowing 

A » ettt ) Polyethylene I, II, m, iv 

Diethylenetriamine Paraffin/20% v 

' ' : Vi nyl Resin • IV 

This list is exemplary only, and is in no way to be deemed a limitation »* tn *h*. 

ajar weight. The reference in the above list to metal panicles pertains to the imroducl 
S^°^"P^ff. ? Jhe vehicle, .iter the Uauffwtxy wXE£b«fSj£ 
5uch material becomes adherent to the walls and Is malnulned tncrcaf terSe mSS 
a^hittdening thereof. Aluminum powder is typicairbT^dto^We powder 
non-reactive nature can thus be deposited in the capsule walls T wmS^LTsSuTn « 

n£J£u TiLKriSS mt Sf rUb act •? InwUton, electrical or VkctStadc 
nuterWs, chemical powders that are reactant with the capsule contents, etcT^erinvl 
resin used was a copolymer of ethylene and vinyl sctUte. ^ ine vinyl 

~ Stf^fj&JSti w^cSScSriSS 

the art 
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described. 



4. A process for manufacturing minute capsules substantially as hereinbefore s 



B. T. BBAVIS, 
Agent for the Applicants. 
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